Procedure for the evaluation of the performance indicators obtained from the breakthrough tests. , where Q indicates the OMW flow rate fed to the column.
, where Q indicates the OMW flow rate fed to the column.
2) PC desorption yield (Ydes,i,)
Ydes,i, was evaluated as mPC,desorbed / mPC,sorbed. mPC, desorbed was calculated by integration of the experimental curve of PC concentration obtained at the column outlet during the desorption procedure: mPC, desorbed =
• ∫ , ,
• 0 , where Qdes indicates the desorption solvent flow rate fed to the column.
3) Resin operating capacity (resin)
resin was evaluated at a 0.20 PC breakpoint as mPC, sorbed, 20% / mPC, sorbed, saturation. mPC, sorbed, saturation indicates the PC mass theoretically adsorbed by the resin upon saturation of the sorption capacity. mPC,sorbed,saturation was calculated by integration of the simulated breakthrough curve until the attainment of a 99% PC dimensionless concentration: mPC,sorbed,saturation = • ∫ ( , , − , , )
0
Table S2
Procedure for the sensitivity analysis aimed at evaluating the sensitivity of the model to variations of the key parameters (Keq,PC, kLa, L,resin, resin) and assessing the uncertainty in the estimate of the resin operating capacity.
Step Description a
As the intermediate conditions of superficial velocity and HRT resulted in the best process performances in terms of resin operating capacity and sorbed product purity, the average values of the model parameters obtained in the 4 repeated tests (T2 and T4-T6) The resin operating capacity resin -selected as key performance parameter -resulting from a process simulation conducted with these average parameter values and with the same resin bed height of the experimental plant (1.82 m) was evaluated (0.456). c
Starting from the "baseline condition" simulated in step b), further simulations were conducted in which one model parameter was taken equal to the maximum or minimum value allowed by the 95% confidence interval reported in step a), whereas the other parameters were maintained equal to the average value reported in step b); these parameter variations were extended to Keq,PC, kLa, L,resin and resin, but not to superficial velocity and HRT, under the assumption that in a full-scale process the OMW flow rate, and therefore the velocity and -given the resin bed height and porosity -the HRT, is controlled in a very precise way; this approach therefore resulted in 8 additional simulations. d
For each simulation included in step c), the relative variation in resin operating capacity in comparison with the baseline value calculated in step b) was determined. a In order to develop a CBA applicable to different OMW types, and not only to the specific OMW object of this work, the PC concentration in OMW was assumed to vary over the 0.5-4 g/L range. a Periodic re-integration. b Infrastructure disposal + spent resin incineration. c The negative LCA score in terms of water resource depletion, indicating a positive environmental impact, is due to the wastewater treatment process, which increases the availability of high-quality water. The negative LCA score in terms of water resource depletion, indicating a positive environmental impact, is due to the wastewater treatment process, which increases the availability of high-quality water
